Platelet type III collagen binding protein (TIIICBP) presents high biochemical and functional similarities with kindlin-3.
Type III collagen binding protein (TIIICBP) was previously described as a platelet membrane protein that recognizes the KOGEOGPK peptide sequence within type III collagen. In order to better characterize this protein, we performed different approaches including mass spectrometry sequencing and functional experiments. This study leads to identify high biochemical and functional similarities between TIIICBP and kindlin-3, a member of a family of focal adhesion proteins. Indeed, mass spectrometry surveys indicated that TIIICBP contains several peptides identical to kindlin-3, covering 41% of the amino acid sequence. Polyclonal antibodies raised against a kindlin-3 specific N-terminal sequence, recognized and immunoprecipitated TIIICBP from platelet lysates. Electron microscopy and flow cytometry experiments showed that kindlin-3, as well as TIIICBP, were present associated to platelet membrane and a translocation of cytosolic kindlin-3 to the platelet membrane was observed after platelet activation. Similarly to anti-TIIICBP antibodies and the KOGEOGPK peptide, anti-kindlin-3 antibodies inhibited platelet interactions with type III collagen under flow conditions and slowed down platelet aggregation induced by glycoprotein VI agonists; e.g. collagen-related peptides and convulxin. In addition, the anti-kindlin-3 antibody inhibited platelet aggregation induced by low - but not high - doses of ADP or thrombin which depends on α(IIb)β(3) integrin function. In conclusion, our results show that the peptides identified by mass spectrometry from purified TIIICBP correspond to the kindlin-3 protein and demonstrate biochemical and functional similarities between TIIICBP and kindlin-3, strengthening a key role for TIIICBP/kindlin-3 in platelet interactions with collagen by cooperating with glycoprotein VI activation and integrin clustering in focal adhesion complexes.